Analytical validation of a real-time reverse transcription-polymerase chain reaction quantitation of different transcripts of the Wilms' tumor suppressor gene (WT1).
Transcript variants of the same gene may play distinct functions in the tissue where they are expressed. Absolute quantitation of different transcript variants in malignant and normal tissues can address the specific role of each particular isoform in cancer development and progression. We have recently demonstrated differential expression of the wild-type Wilms' tumor transcript (wtWT1) and a novel truncated WT1 transcript (trWT1) which lacks the first five exons of wtWT1, among human prostate cancer, leukemia, and breast cancer cell lines. Here we report the analytical validation of a real-time RT-PCR assay for the absolute quantitation of these two different WT1 transcripts with specific primers and probes that ensure specificity for each WT1 variant. By cloning each WT1 transcript in a T3 promoter-containing plasmid, we obtained two WT1 transcript-specific in vitro-generated RNA calibrators for absolute quantitation. Serial dilution of each RNA calibrator demonstrated a 5 log linear dynamic range (5 x 10(1) to 5 x 10(6) copies/reaction, R(2)=0.9963 for wtWT1 and R(2)=0.9993 for trWT1). Dilution of the calibrators in total RNA from 1 x 10(3) non-WT1-expressing cells showed a decreased sensitivity without affecting the linear dynamic range. Precision studies for values within the linear dynamic range showed a coefficient of variation of less than 4% for both transcripts. The described method provides a sensitive and reliable technique for quantitating different WT1 mRNA transcripts.